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Abstract 
An intelligent infrared windscreen wiper based on infrared rain sensor was designed based on the 
STC12C5616AD. The infrared diode of high luminance is used as the lamp-source to irradiate the 
windscreen of automobile. The optical signal is received by the infrared receiver and will be changed into 
voltage. After shaping and filting, the voltage will be sampled and manipulated by the MCU, and then the 
MCU will send out different duty cycles, which is used to control the intermittence of the motor of 
windscreen wiper. Experiment has been done; results show that the system designed in this paper is 
sensitive and reliable. 
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1. Introduction 
Whether the windscreen is convenient for the driver or not is essential for the safe driving, thus the 
windscreen wiper is one of the important equipment of automobile [1]. Under rainy or foggy weather, the 
traditional windscreen wiper is operated by the driver, and the frequency of the wiper is determined by the 
driver’s eyes. However, turn the switch will draw the driver’s attention inevitably and may even get the 
driver in danger [2, 3]. The intelligent wiper can reduce energy dispersion of the driver under foggy or 
rainy weather, thus help to reduce the occurrence of traffic accident. Moreover, the intelligent wiper can 
control the motor’s intermittence and then reduce power. 
The working process of the automatic rain-sensing wiper [4, 5] is: when the rain drop is detected on the 
windscreen, the wiper will not stop work until the raindrop is cleared on the windscreen. 
Infrared windscreen wiper is applied in this paper. It consists two parts: the infrared transmitting tube 
and the infrared receiver. Recently, integrated equipment has appeared on the market. The Infrared rain 
sensor based on the change of light. Under normal whether condition, the sending optical signal will be 
diffuse reflected by the windscreen and then detected by the receiver[6]; but under the foggy weather, it 
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will be refracted into the air out of the automobile, thus the optical signal detected by the receiver will be 
either weakened or disappeared, then the difference will be changed into high-low output voltage. The 
wiper can set the cease time depending on the electric signal. Its working principle is shown in fig.1, 2. 
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Fig 1. Without raindrop                                                     Fig 2. With raindrop 
2. The overall structure diagram 
The system adopts infrared-sensing method. We confirmed that there are two types of light source, 
visible-light and infrared light. The visible-light can get easily disturbed by the environment while infrared 
cannot. Moreover, the receiver is sensitive to the pulse with frequency between 35~40 kHz, that is why the 
system adopt pulse with frequency of 38 kHz. The pulses generated by the MCU, send by the infrared 
transmitting tube, received and changed by the receiver, then the MCU will statistic the time of high 
voltage within 10ms through GATE. The proportion will control the ceasing time of the wiper. See fig.3.  
Fig 3.  Infrared Windscreen Wiper structure diagram                                     Fig 4. The hardware of infrared rain-sensor                                      
3. Hardware design 
The hardware circuit is composed of MCU, infrared transmitting circuit, infrared receiving circuit 
and signal processing circuit[7]. See fig.4. 
Infrared rain-sensor is controlled by STC12C5616AD, which has two time/counters and can be 
extended to six through PCA module. The circuit of MCU is shown in fig.5: 
MCU send out square-wave modulation signal with frequency of 38k Hz, the frequency is far more 
than that of raindrops, and also more than the fluctuation of environment, so it can eliminate the interface 
of other infrared, the receiver is kinds of infrared triode circuit, when Infrared transmitting is available, 
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the receiver will keep low level, otherwise, infrared is refracted by the raindrops, it will keep low and 
high appear with intermittency or just high. Infrared transmitting and receiving circuit is shown in fig 6.
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Fig 5. MCU circuit                                             Fig 6. Infrared transmitting and receiving circuit 
The circuit shown in fig. 7 is used to communicate with the computer, download the program into 
the MCU. 
start
initialization
Infrared receiving 
Data 
processing
Rainy?
Low level High level
Signal with 
different duty 
cycles
modulated transmission
Fig 7.  The circuit of serial communication                              Fig 8 Flow chart of software 
4. Software design 
The software design is shown in fig.8:  
The initialize of the system mainly infers to wiper power on /reset, which is accomplished by the driver 
when he gets into the car and turn the automobile power on. After that, the MCU will generate the pulse 
with frequency of 38kHz, the pulse is send out through the infrared transmitting tube, and then received 
and changed to voltage by the receiver. Link the receiver with INT0, which trigger timer T1. The result 
will used to determine the intermittence of the motor of windscreen wiper. 
4.1. The infrared transmitting part 
Crystal Oscillator frequency of STC12C5616AD is 11.0592 MHz; the 38 KHz pulse is generated on 
the pipe leg P1.4(fig.9). 
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The pulse is generated in that way, and then the number will be rounding after gives it to the initial 
value of timer/counter. In this program, the timer/counter works in the working mode 2, so 
TH1=TL1=Oxf4. The modulation waveform output on the pipe leg P1.4 observed in the oscilloscope is 
shown in Fig.9, and the receiver’s output voltage is changed with the intensity of injection infrared, the 
difference is shown in fig.10: 
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Fig.9 Pulse with frequency of 38KHz                  Fig.10. The receiver’s voltage(a:Signal detected; b:Singal undetected )   
4.2. Data processing 
INT0 0 ?=INT0 1?=
INT0 0 ?=
Fig11. Data processing flow 
The key component of timer/counter is add counter, when timing method is chosen, its input signal 
is 1/12 of the clock pulse oscillator and will add 1 after every machine cycle. When the timer gets 
overflow, it will apply interrupt to the MCU. When the counting method is chosen, its pulse for counting 
comes from the out pipe leg T0 or T1. 
The closing direction of K1 is determined by C/T while K2 is determined by TR0, GATE, INT0 .
Only when TR0(GATE+ INT0 )=1,TF0 will be triggered to work. The working process of GATE method 
is shown is Fig11:When GATE=1, T0 is controlled by TR0. Here, GATE is set at 1,TR0=1, and the 
voltage signal is linked with INT0  ,then T0 is determined by the voltage level. The whole date processing 
flow is shown in fig.12: Link the voltage signal pipe leg with INT0 , calculate the pulse width through 
GATE. The pulse width within 10ms is calculated in the following formulation: 
temp=(TH0<<8)|TL0|T0_ISR_count<<16; 
Then depending on the proportion of pulse width/reference time, output different control signal. 
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5. Conclusion 
Simulated rainfall experiment has been done; the result is shown in the fig12. In this paper, we 
designed the intelligent infrared Windscreen Wiper based on the MCU. The system has accomplished the 
following function: 
c) Start the wiper automatically; 
a) Detecting the raindrop on the windscreen; 
b) Set different shift according to the rainfall. 
Experiment results indicate that this wiper is sensitive and workable; it can detect the rainfall 
precisely. And also according to different needs, it can be transformed to continuously variable 
transmission. Considering its big development space and the accomplished function, it is valued in 
application. 
 (a) Light rain                                          (b) Moderate rain                                             (c) Heavy rain 
Fig 12 Voltage change along with different rainfall 
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